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ABSTRACT
Urethral stricture is a common urologic problem in developing countries including Indonesia due
to its high prevalence. Internal urethrotomy is still the gold standard to return patients to a state
of normal voiding. To evaluate the outcome of the internal urethrotomy, uroflowmetry assessment
can be conducted with its principal variable of maximal urinary flow rate (Qmax). Since 1985, in
Dr. Sardjito General Hospital Yogyakarta, the internal urethrotomy has been used as the main
treatment modality to manage the urethral stricture. However, its outcome has not been
evaluated. The aim of this study was to evaluate Qmax of urethral stricture patients post
internal urethrotomy Sachse in Dr. Sardjito General Hospital. This was a cross-sectional study
performed starting from November 2009 to April 2010. The Qmax was assessed using the
uroflowmeter three weeks after internal urethrotomy. The length and the locations of the patients’
stricture, as well as its correlation with Qmax were also measured and evaluated. Among 24
patients selected, 13 patients who fulfilled the inclusion and exclusion criteria were involved in
this study. The mean of the Qmax of patients was 22.3±6.7 mL/s.The mean of Qmax of
patients who had the length of urethral stricture of d” 2 cm (14.8±3.8 mL/s) was significantly
higher than patients who had length of Ã 2 cm (6.4±2.6 mL/s) (p=0.03), whereas patients who
had the location of urethral stricture on anterior (12.4±5.4 mL/s) were not significantly different
compared to patients who had those on posterior (8.5±4.9 mL/s) (p=0.398). In conclusion, the
majority of patients returned to a state of normal urinary tract function post internal urethrotomy.
The Qmax of urethral stricture patients after internal urethrotomy are influenced by the length
of the stricture but not by its location.
ABSTRAK
Striktur uretra merupakan masalah yang umum dijumpai di radiologi di negara sedang berkembang
termasuk Indonesai karena prevalensinya yang tinggi. Uretrotomi interna masih merupakan standar
emas untuk mengembalikan pasien mengeluarkan urin secara normal. Untuk mengevaluasi hasil
uretrotomi interna, pemeriksaan uroflometri dapat dilakukan dengan pameter utamanya pancaran
urin maksimum (Qmax). Sejak 1985 di Rumah Sakit Dr. Sardjito, Yogyakarta uretrotomi internal
telah digunakan sebagai penanganan utama striktur uretral. Namun demikian, hasilnya belum
pernah dikaji hingga kini. Penelitian ini bertujuan untuk mengukur Qmax pasien striktur uretra
setelah uretrotomi interna Sachse di Rumah Sakit Dr. Sardjito. Penelitian ini merupakan penelitian
potong lintang yang dilakukan mulai November 2009 sampai April 2010. Nilai Qmax diukur
dengan uroflometer tiga minggu setelah uretrotomi interna. Panjang dan letak striktur pasien
juga diukur dan dikaji hubungannya dengan Qmax. Diantara 24 pasien yang diseleksi, 13 pasien
yang memenuhi kriteria inklusi dan eksklusi dilibatkan dalam penelitian ini. Rerata Qmax pasien
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adalah 22,3±6,7 mL/detik. Rerata Qmax pasien yang mempunyai panjang striktur uretra d” 2 cm
(14,8±3,8 mL/detik) lebih tinggi bermakna dari pasien yang mempunyai panjang was Ã 2 cm
(6,4±2,6 mL/detik) (p=0,03), sedangkan rerata Qmax pasien yang mempunyai lokasi striktur
uretra pada anterior (12.4±5.4 mL/detik) tidak berbeda bermakna dengan pasien yang lokasinya
pada posterior (8,5±4,9 mL/detik) (p=0,398). Dapat disimpulkan, sebagian besar fungsi saluran
urin pasien kembali normal setelah uretrotomi internal. Nilai Qmax pasien striktur uretra setelah
uretrotomi internal dipengaruhi oleh panjang striktur tetapi tidak oleh lokasi striktur.
Keywords: urethral stricture - urethrography - Sachse - uroflowmetry - Qmax
INTRODUCTION
Internal urethrotomy is still the gold
standard procedures to manage the lower grade
(I-II) strictures with low morbidity, minimally
invasive characteristic and a success rate
reaching 69%.1 Other treatment modalities of
strictures can be performed with dilatation, end-
to-end anastomosis and both urethroplasty graft
and flap.2 However, these modalities are not as
good as internal urethrotomy. Since 1985 in Dr.
Sardjito General Hospital, Yogyakarta the
internal urethrotomy has been used as the main
treatment modality to manage the urethral
stricture. The internal urethrotomy procedure is
performed using cold knife to cut the urethral
stricture at the twelve o’clock position until all
the strictures and healthy tissue, as indicated
with bleeding and an appropriately sized Foley
catheter, are inserted.3
Wound healing that is expected post the
internal urethrotomy is the secondary wound
closure, where the wound boundaries left open
and eventually expected to close each other after
epithelialization and biological process of
wound contraction.4,5 In the phases of wound
healing, the proliferative phase is one of the
most important phases in the wound healing
process. The proliferative phase is characteriz-
ed by angiogenesis, collagen deposition,
granulation tissue formation, epithelialization,
and wound contraction. Depending on the
wound size, healing conditions and causes of
wounds, the proliferative phase generally
begins about three or four days after the wound
occurs until day 21.6 Steps in the proliferative
phase do not occur in a series but rather partially
overlap in time.At the end of the wound healing
process after internal urethrotomy, the maximal
urinary flow rate (Qmax) is expected to be better
than before internal urethrotomy.
As reported in previous study, the
recurrence rate of urethral stricture after surgery
is still quite high. Chhetri et al.1 reported that
the urethral stricture recurrence rate is 40-50%
irrespective to cause, site, severity of stricture,
and whatever procedure that is used to manage
the stricture. Moreover, Zehri et al.7 also
reported that the urethral stricture recurrence
rate is 37% with mean time recurrence of 4.5
months. Stricture length, etiology and site are
significant factors of the recurrence. Although,
internal urethrotomyto manage urethral stricture
has been conducted since 1985 in Dr. Sardjito
General Hospital, its recurrence rate has not
been evaluated and reported yet.
Uroflowmetry is a simple, non-invasive and
safe examination to assess the urinary flow rate
electronically during urination. The value of
Qmax obtained during the assessment can be
used to evaluate the outcome of a urological
surgery.8 Moreover, the Qmax not only can be
used to evaluate the outcome of an internal
urethrotomy on an urethral stricture but also the
stricture recurrence. The stricture recurrence
occurs if the Qmax value is less than 10 mL/
second.9 In men the Qmax values will decline
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in correlation to age with a decrease of 1-2 mL/
second every 5 years of increase in age.10 It is
indicated that the high rate of urethral stricture
recurrence after internal urethrotomy is
inversely correlated with the urinary flow rate.
The study was conducted to evaluate the
Qmax value changes on urethral stricture
patients three weeks post internal urethrotomy
Sachse in Dr. Sardjito General Hospital
Yogyakarta. The factors that influenced Qmax
changes post the internal urethrotomy Sachse
were also investigated.
MATERIALS AND METHODS
Patients
The study was conducted using cross-
sectional design performed in Sub-section Poly
Urology Surgery, Department of Surgery, Dr.
Sardjito General Hospital, Yogyakarta starting
in November 2009 toApril 2010. Subjects were
patients who came to the Poly Surgeon three
weeks after underwent surgery for internal
urethrotomy Sachse and fulfilled the inclusion
and exclusion criteria. The inclusion criteria
were 1) patients with urethral stricture after
three weeks of internal urethrotomy Sachse, 2)
the catheter had been removed from patients at
5th until 21st day (phase III of healing) post
internal urethrotomy Sachse, 3) patient’s
bladder was full at the time of the research, 4)
patients were willing to be involved in the study
by signing a inform consent. The exclusion
criteria were patients with urethral stricture
residive or underwent repeated surgery.
Protocol of study
From November 2009 toApril 2010 among
a total of 24 patients, there were only 13 patients
who met the inclusion and the exclusion criteria
involved in this study. Preoperative examination
included anemnesis and physical examination.
The internal urethrotomy Sachse was then
performed in all patients.After surgery, a silicon
catheter was kept for three weeks. To obtain
homogeneity of patients’ conditions, patients
were scheduled for uroflowmetry three weeks
after the internal urethrotomy Sachse because
the different catheter removal of each patients.
The uroflowmetry was conducted using the
uroflowmeter (Urodyn-1000®, Dantec,
Skovlunde, Denmark) in Sub-section Poly
Urology Surgery, Department of Surgery, Dr.
Sardjito General Hospital according to
standard operating procedure. All
uroflowmetry results assessment including
maximum flow rate (Qmax), average flow rate
(Qave), voided volume (Tcomp), voiding time
(T100), flow time (TQ), time to max flow
(TQmax) were recorded and analyzed.
Analysis of data
Data of patient’s characteristics were
presented as mean ± standard deviation (SD)
or percentage. Uroflowmetry findings were
presented as mean ± SD and range. The Qmax
value based on the location and length of
stricture were calculated with statistical
analysis using Mann Whitney or Chi square test.
A probability level of p value < 0.05 was
considered as significant.
RESULTS
Among a total of 24 patients who underwent
surgery for internal urethrotomy Sachse from
November 2009 to April 2010 in Department
of Surgery, Dr. Sardjito General Hospital, there
were only 13 patients who met the inclusion
and the exclusion criteria. Five patients did not
meet the criteria and six patients did not come
for a checkup at the time scheduled. The
characteristics of patients who were involved
in this study are presented in TABLE 1.
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TABLE 1. Characteristics of subjects
All patients involved in this study were
male with age 52.3 ± 16.4 years and most of
their education (11 patients or 84.6%) were
below High School. The most common cause
of the urethral stricture was trauma (10 patients
or 76.9%). Only 1 patient (7.7%) and 2 patients
(15.2%) were caused by an infection and an
iatrogenic, respectively. Ten (76.9%) of the
stricture were located on the anterior urethral
and only 3 (23.1%) were located on posterior.
It was indicated that the anterior urethra was
the most common site of urethral stricture. Mean
of the length of urethral stricture was 1.90 ±
0.70 cm with range of 0.63-3.00 cm. Eight
(61.6%) patients had the length of urethral
stricture of2 cm and 5 (38.4%) patients had
length of2 cm.
The results of uroflowmetry assessment of
patients after three weeks post intenal urethro-
tomy Sachse consisting of the mean value of
Qmax, Qave, Tcomp, T100, TQ, and Tqmax are
presented in TABLE 2. The mean of principle
variable of uroflowmetry (Qmax) was 22.3±6.7
mL/s.
TABLE 2. Results of uroflowmetry assessment of patients after three
weeks post internal urethrotomy Sachse
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The Qmax value of patients based on the
location and length of urethral stricture are
presented in TABLE 3, while the comparisons
of patients’ Qmax three weeks after internal
urethrotomy based on the length and location of
urethral stricture are presented in TABLE 4.
TABLE 3. The Qmax value of patients based on the location and length of urethral stricture
The mean of Qmax of patients who had the
length of urethral stricture of2 cm (14.8±3.8
mL/s) was significantlyhigher than patients who
had length of2 cm (6.4±2.6 mL/s) (p=0.03),
whereas patients who had the location of
urethral stricture on anterior urethra (12.4±5.4
mL/s) were not significantly different in Qmax
compared to patients who had those on posterior
urethra (8.5±4.9 mL/s) (p=0.398).
TABLE 4. Comparisons of patients Qmax (in mL/s) after three weeks internal urethrotomy based on the
length and location of urethral stricture
DISCUSSION
Urethral stricture is an abnormal narrowing
of the tube that carries urine out of the body from
the urethra. Urethral stricture may be caused by
inflammation or scar tissue from surgery, disease,
or injury.11 Internal urethro-tomy is still the gold
standard procedures to return patients to a state of
normal voiding. To evaluate the outcome of the
internalurethrotomy,uroflowmetryassessmentcan
be conducted with its principal variable of Qmax.
In this studythe Qmax ofurethral stricture patients
three weeks post internal urethrotomy Sachse in
Dr. Sardjito General Hospital is reported.
Alloftheurethral stricturepatients(13patients
or 100%) involved in this study were male. As
reported in previous study, males have higher
chances of the urethral stricture than females.1,12,13
Thelengthand structureof theurethra are different
between malesand females. The urethrasof males
are longer than those in females. Therefore, the
urethras of males are more susceptible to
disease or injury.
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The incidence of the urethral stricture on
the patients aged55 years (54%) was higher
than on those55 years (46%). The mean of
patients’ age in this study was 51.3±16.4 years
(19-77 years. Some authors reported the
different mean age of the patients with urethral
stricture in their studies. Zehri et al.7 reported
that the mean of patients age involved in their
study was 54 years (17-87 years), while the
mean patients age involved in the study
conducted by Chhetri et al.1 was 36.3 years (10-
70 years) and conducted by Prihadi and
Sugandi14 was 35.7±11.6 years (25-34 years).
Moreover, Santucci et al.15 demonstrated an
increase in urethral stricture disease with age,
with a marked increase in patients over the age
of 55 years.
In this study, trauma (76.9%) was the
common cause of the urethral stricture, followed
by iotrogenic (15.4%) and infection (7.7%).
The trauma was referred to traffic accidents
(38.4%), falling from trees (15.4%) and late
complication of prostatectomy (23.1%). The
common causes of the urethral stricture have
been reported by some authors. Chhetri et al.1
reported that the common cause of the urethral
stricture is injury-related trauma (67.3%), then
iatrogenic (21.3%) and infection (11.4%). Other
study also reported trauma (55.1%) to be the
common cause of the urethral stricture, followed
by iatrogenic (25.9%) and infection (19%).12
The Qmax is principle variable of
uroflowmetry besides Qave, Tcomp, T100, TQ,
and Tqmax. A Qmax value can be used to
evaluate urinary tract function post internal
urethrotomy. Several studies have been
conducted to classify Qmax value as normal and
abnormal. The Qmax value from 20 to 30 mL/s
are considered to be normal value of urinary
tract function.16-18 The mean of Qmax of the
patients with urethra stricture after three weeks
post internal urethrotomy Sachse was 22.3±6.7
mL/s (TABLE 2). Based on this normal Qmax
value, this study showed that the majority of
patients returned to a state of normal urinary
tract function three weeks post internal
urethrotomy.
This studyshowed that the length of urethral
stricture significantly influenced the Qmax of
patients. The mean of Qmax of patients who had
the length of urethral stricture of 2 cm
(14.8±3.8 mL/s) was significantly higher than
patients who had length of Ã 2 cm (6.4±2.6 mL/
s) (p=0.03). This findings supported some
previous studythat reported the length of urethral
stricture was thought to be related with the
Qmax of patients.1,7,13,14
The majority of the urethral stricture were
found on anterior urethra (10 patients or
76.9%), with only 23.1% (3 patients) were
found on posterior urethra. Among the urethral
stricture found on anterior urethra, 80.0% (8
patients) were found in bulbous urethra, 20.0%
(2 patients) in pendulous urethra, while on
posterior urethra it was found all on
membranous urethra (3 patients or 23.1%). The
similar locations with the different incidence
of the urethral stricture have been reported by
some authors. Zehri et al.7 found in their study
that there were bulbomembranous or bulbous
urethra in 61% cases of the urethra stricture,
while Prihadi and Sugandi14 found that there
were 77% cases of the urethra stricture on
anterior urethra that did not specifically state
its locations.
CONCLUSION
In conclusion, the majority of patients with
urethral stricture return to a state of normal
urinary tract function three weeks post internal
urethrotomy. The Qmax of urethral stricture
patients after internal urethrotomyare influenced
by the length of the stricture but not by its
locations. Further research should be conducted
with enough sample size to evaluate the
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correlation of the location or urethral stricture
with Qmax.
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